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ISM . US .30/218, 337 

■IS].- S >;) - 0 7 - 1 1 

1/:V- r\i;t--SEQ f3E windows Versicsn 4.0 

■ 0 : 1 ■■ ;-S3b 

■• ii-dA 

^ 1 ■ C'j::umis rre^, C' 



I'l - m_sc feat ure 
• r. A, T, 'S r i G 



nisc tt 
; :.037 . 



at 'l. i'( 



l,.l :.r:-:t cq gq a -1 .ja qa qaqcagaaaa ttaaaaccag aatctccaac acacaaacct oO 

,:;;'c.-.- r caaoaatqgc nqqattctag ggtttctatg ggtttaaggt gatacagttt 1- 

;:;a;--^t ccatg^aaat gcctggacgg aggtctgatt actctctttt aagtcaaatt 1. 

" -.qacq.qg aqgttjjaa: gggagcttcc acttcctttt acgactccgt agcagctggg . 

■ ^ aaccgatagg gtttttgatt gggatgggag tggtgatcac .oO 

...qrraiata eqc agq ::.:Tt a tcggataggg aacctgtatt catggattgg tttacaqaga 

^ar;;t.7tq qaagr..;:ta cgatgatag. tctctctcta gtgattacta cgc. 



,,,,,a-.r^a --.aaaggaag aaccgatagg gtttttgatt gggatgggag tgg.ga..,ac 

.=i,,a^,^t-a tcggataggg aacctgtatt catggattgg tttacaqaga 

,g^„^ta rgatgataac tctctctcta gtgattacta cgcaccqacg ^-0 

^a.i.- .-rqc^jcaaa rgagatcaat gcattggaat atatcctcga tqatga- _^ 

3...-,-,.= ^.,a,-ratqqg aaqtgaaggt tcgtctggaa agagctgggc ccagcaqa._g 

:,:,^:]-/,c^ ■■r":^;;;ttgca .:,cagcccttg gt^cttaggc tttcttcaga tgnn.cttqt m,u 

,,.,,:.:,a.;,^at- :aar-tttat ggatccgatt ccagacgagg cagctttaag - -'^'y^^ 



aa-i it 3 - : ::<jq 
.jc raat :t • 



.iq;-:catctc acatcggttc tgggtaaatg gatgcatgtc at 
. .:,q*rvtta tctaattcat gggatggacc catatgtatg gtc-: 
---gg gcgtatacca tcatttgaat ctctgaaaac agt' 



art • -J j,-jg " S I ' 



• -c o-i-) 

.. ,.-^t ---- • -.^ v,ai-aa aqtagttttg atagatcggc atagtgatgc taq *-^:-.aa :-; J 

',,„-tV'aa^^ . ■ .qr:c;^-,.gca taatatttct t^cagttgtg taaccacaaa agag,--..t:a ^^>^J 
larcatata^t ":..aqctqgt atgcaatcac ttggggggtt cagtttctga agga...q.^ 

^v-'-tq.tT- 3tctqgaa ggaatgcagc gatgacttaa aggaatgttt ggg.= ■ .-^ i-^J 

',;^^t-t-n-- — tg-a.^ctt atctgttgqc ctttgtagac atcgtgctct tt^^.-'.-.a i-^J 



„--.:jaattga tttaccctgt cgaattgcca aaggatgtaa ata' 



■ti"a ccttqttaag ttcgggcttg atagggaata 



;a-:tg ^:--:i~tta : t a t gcca a cc t ga 1 1 ;t t t gc t c a a t gg t c ' " ' . : i 



- -A ■ 



:catt gcgatttcca agactaaaac ctattgaatc t 



10 00 
1 sdO 

- -\ 
.1 -J 



ctccat^t - :accatr gcga l l l ._a □■yo.-^.-.--.-..-^^ r,- ^ ^ , .. I'-q 

■,^agq— ■■ ' ' : r-caaaca gtatttcttg gatagccaat cacttaatct .g.-. . , . - i----^ 

,a.g;trr- - . .gtaatqt tgtatctggg aaggatgctg cattctccgt ct^.- .^MJ ^ - - 

1 



c c a 1 1 a a a c a 
aatti:tcagr 
caatrt a jat 
qtagt<: ret t 
t r.gt.-rcatc 
a t ta' ia b aac 
ctt g-.'itt tga 
catgg-tctg 
aatg:vit itz 
ttt a*- :;iagt g 
ggtag-t V-gt 
ataaatangg 
at tg':':.catc 
gttt jrgatt 
get 3 jaa ~ac 
tcaga-g- tt 
t gtaatctaa 
atccracgtg 
c r a t gaaaa ; 
g-r g^rracotc 
agg a at<;-:;ct 
t taaa acc-at 
taa-tt acaat 
eg ;ga agtgt 
a a t c a t a a a 
aarjttr ~tac 
cttcacacat 
taatf:-.gt a 
tqqtaittgc 
att ttci :cg 



r- 



t ' t V ■. ; -1 ' 

cai gt .;• • ■ 
t_ a < 1 ; ' ■ ■ 1 ■ ■ 
( ■ a '1 1 'i '- ] 
fuici-:i' g 1 I 
gq-jagarM 
at gttcj--. 
tqaq.cigagg'" 
■':?.''jgt" gaT': aa 
ataggcrt r 
-:;ttttgat gt 
igtq;itttaaa 
t-:ggtct'::tc 
c-gaacggat 
acagctt t;gg 
ac-.-;cag ;tca 
at'.-jtaa at:cc 
gt'.:ct.t :;ttt 
a a ;aaa g' zq 
qa ;gctr.^:gg 
aGt:-:;':;a aaca 
tt - :;aa got a 
tggaaa 3 rt t 
atgtag a gag 
ct r t t g 3ta 
tattrgttt g 
ta tact a gt g 
ta gqgaaata 
aqt<:tat tat 



agatqgaaa;"! aC'..:a - j 

•j^-ia.agc agci; caactqa-r ; 
t-T '::r ::(;:ata-; agtgt : > 
■'t. .J aoacat t qqtt'.:" ■].! ; J 
t ' ; .a t q t. c a a : a ;:i 1 1 1 ^ > : ' 
1 1 :-C':ttggo ttagaag.jtt 
ng-jagcaggr. tctt.ttga; j-j 
ga ag "i t c ::t :; acagaa':aa g 
t g:rt at c at g aaata::t 1 1 ri^.j 
g;:';:a ;(;-aaa:; ttqi;c(:ar. t g 
':;-:at aagtca ggttjtcaaag 
qg^.-a aaqgga atqaactacc 
ar ;:accgaat ciq- t.agt "g 
ccgtttaaag gcacgcacat 
gg-a;:;agaa gta^tacgcg 
agtgattttg tgggagttqg 
ggttgtcqca qc.tgtrqgat. 
caaattggct t -cttaat ag 
r t c; c a g c a 1 1 a t g g a a a c c t: 
ca.-agacac- z ..:t-:; t c ggt t a 
.ag ggctaact a :: ggt accct 
;aaqca n g'-'g-^t-^gtci 
jttcctt'gt -a-: ;gtgcf;<; 
aactgctag argattccat 
attataaaa a r gi: gga tcac 
tggtgatgaa gaaacttcaa 
tatatjtatt ggt cttacot 
atcagtt gt g gatgqatgca 
t:;attgttgt tatttaacag 
t;.:taaaaaaa aa.aaaaaaaa 



T - act ggt ga 
■.:t taacjcitgg 

■i\ t'- ggagca 
- t gt tcatqg 
^crgt tat.tc ■ 
ct- gt atrit ::g 
ac:tt cc at -c 
ga tiitcct a i 
tt:ac:cg.aat \ 
.acatagatga 
tc :.-aca jac-g 
a c a aga a gt a 
1 1 :;tttcat :; 
at gaaccat z 
Criactttqca 
tt aagggcaa 
tggcttgctg 
t'ga aaccaat 
t';tgacaat g 
t ra agagatg 
g .-caaatt, 1 1 
t raagttttt 
ca aattt at t 
t r catagtcc 
c: ccatgtca 
t tgaggaccg 
atcatgtctt 
cc act tcaaa 
a a a aa a 



caa gg ^a ci^q , i 
aa a g t ' : t g j ; 
t gt agaaa i' 
tctcttag'.tii 
tagtca'jf ' ; 
atcjgatag j' 
tggt gagt q -j 
tgaacgtqtt 
tattgtactg 
tctatcga j-a 
aacacgtc la 
tcatcctc ta 
tacagtca ag 
caa at ;tq :a 
aaatqaaaag 
acagccat :(g 
aaggct tg ac 



g ag 

:: a a 



gg ccgat 
gact aaa' 
tgtgtat :: it 
tctggcat; gt 
c c a 1 1 g c t a g 
gtcjaacgc at 
ctcagttc at 
acaatcaa gg 
ccctattr. ca 
ga i::cagg.a ac 
cagtcag a ct 
cattcaa t ta 



! .1 



.ti) 
■2 8 6 



. :■ ■ ?RT 

. ;■ : ■ i^ucuni s :'"'.e] c:- 



;:> VAFIAin 

; 2 •> a 5 4 ) . . . ( 1 b a ) 

:3 > y.aa = Any /\iT.inc Aciti 



< 4 0 0 ■' 2 

Met '.rlu Met ?rt' 



]i ) 

Val Aia Ala GLj 
35 

Asp. Ttp Asp :i\ 
bq 

lie- Gly Asn Le\: Tyr 
Ser Scr Tyr Asp Asp 



^ T- r; 



7 0 



Leu Scr Asn Pi 

It 



85 

Ala Ala 



Se 




hsp 


Tvj: Ser 


Leu 


Leu 


Ser 


Gin 


lie 
















1 5 




01 


7 


A,i- 1 


S-.^r Thr 


3 e r 


Pne 


Tyr 


Asp 


Se L- 




2 5 








30 






I 1 






GLy Arg 


Thr 


Asp 


Arg 


Val 


Ph- 


4:; 










45 








H i 




A:: J 


Lcii Asn 


Th r 


Gin 


Ala 


Tyr 


Ar g 




















I 1 




3 1 ■/ 


L ■ r u G V n 


Arg 


His 


Ser 


Ser 


Gl y 








7 3 










8 0 


Lf 


u 


3 c r 


£cr Asp 


T/r 


Tyr 


Ala 


Pro 


Thr 



Asri Glu He A 
10: 



Al .a 



Asp Asp Asp Phe Arg Vai Met Lys Al 

HE. 

Gly Lys Ser T 
130 



12 0 

.Ala Gin Gin Tnr Gl;,. ' 
135 

P'-'. L-^u Val Leu Pirg Leu Ser Ser Asf' :t 
145 IS-^ 



Leu Glu Tyr 
110 

Ser Gly Gly 
125 

Phe Gin Leu 
140 

Cys Ala Asp 



J 5 
He 



Leu 



ber o(-r 

Gin 2-.r. 

Asp Pro 
ItO 



Asn Fhe Met 
11-2 Ser Ai 



1' 



Ser Tyr Leu G 1 
1 9 5 

At.p Pr:j Tyr V,j ! 
2 1 0 

He Pro Ser Phf 
2 1' 5 

Ser lie Glu Val 

01 u Geu Gin Asn 

2 60 

Lys Glu Val Ala 
27 5 

Giy Ser Val Ser 
2 50 

'3 Ser Asp Asp 
3G'5 

'"■•s S--r Leu Sec 

Val Leu Ala Asci 
3 4Ci 

Lvs Tyr Cys Thr 
35 5 

Leu Asp Arg Glu 
370 

Cys Gin Prc^ Asp 
385 

Ser Pro Leu Anj 



Phe Arg Ser 

Leu Val Phe 
4 35 

Ala Ala Phe 
450 

Gly Lys Thr 
4 65 

Leu Asn Lys 
Gin Phe Arg 

Phe Val Glu 

515 

Glu Asp Ser 

530 
Val Asn Asn 
54 5 

Asn Glu Leu 
Leu Asp Leu 

Arg Gly Glu 

5 95 

Gin Asp Phe 
6 1 o 

P 1 e Met L y s 
625 

Val Thr Lys 



Leu 

4 :": 0 

Aso 



He 



Ly 



Ser 
5 00 
Asn 



Glu 

Leu 

Se r 

Arg 
58 0 
Trp 

His 



Pr 



. r lie Pro Asp Glu A - . 

r. 1 -1 Lie Ser His Arq PL- ■ 

18 5 

T.y;:: Val Pro A;-p Giy PL-; 
2CVI 

■vrp Ser Leu Cy.< Thr Asn 
2 1 5 

r Lu Ser Leu Lys Thr Va 1 
2 30 

\'al Leu He Asp Arg H'S 
2 ^ 5 ' 
Arg Val His Asn lie S'sr 
2 6 5 

Asp Mrs He Ala Lys L-2U 
2 3 0 

illu Gly Glu Asp Asp Leu 
295 

5eu Lys Glu Cys Leu Gx'/ 
310 

Vril Gly Leu Cys Arg H i ■ 
325 3 ^ ^ 

<^..:-r He Asp Leu Pre. Cys f 
34 5 

Arg Asp Asp Ala Ser S6u v 
3 60 

Tyr Leu He Asp Leu He ( 
37 5 

Ser Leu Leu Asn Gly Pr ) 
3 90 

Phe Pro Arg Leu Lys P r: 3 
405 

Ala Lys Gin Tyr Phe L-= . 

4 2') 

l;1u Ala Ser Ser Gly Asn 
440 

Val Tyr Gin Arg Pro Leu 
455 

Val Val Thr Gly Asp Lys 
470 

Ala Ala Gin Leu Asn Thr 
4 85 

i':ys Val Ala Ser Pro T/r 

5 C: 5 

Val Val Pro Leu Ser P. . s 
52 0 

His Leu Leu 7\la l.eu S-u 
535 

PrC' Phe Val His Gly S ■ - r 
550 

Leu Gly Leu Glu Asp 1.-?'. 
5 65 ' ■ 

Glu Lys lie Gly Ala G 1 y 
5 3 5 

His Gly Ser Asp Val A : 
oOij 

Pro Glu Arg Val Asn C 1 ■ 
615 

Leu Arg His Pro Asn 1 
630 

Pro Asn Leu Ser He 1 ■ - . 
645 



/.so 



Arg 



i 0 5 
'Hu 

Ser 



Aso Ala 



Cvs 



'.'al 

Va 1 

Ser 
315 
Arg 



S---r 
3' oi 
Al. i 



Asn 
23 5 
Ala 



Ser Leu Ser- 

1 "i 'S ' 

Gly Cys Me': 
190 

His Gly Mer 

Asf' Gly Ar-^ 

i L t G 1 y S e: r 
24 3 

Ser Le J Lys 

'? 'I '> 

Var Thr Thr 
27 0 

His Leu Gly 
Trp Lys Glu 



Val lie Pro Leu 

31 0 

Lou Leu Phe Lys 



Lys Gly Cys 
350 

Arg Phe Gly 



Ala 
Val 



Arg Pro Gly 
Ser- He Ser 



3ys Leu 

Gly 

395 

] le CC. u Ser Thr 

Asp Per Gin Ser 
4 30 

■/,il Mil Per Gly 
445 

Asn /-.rg Lys Asp- 



Asp 
475 



Arq Asn Ser 

A.:-.f Gly Lys 

'Jii Gin Ser 
510 

Sei His He 

5 25 

F'rc Arg Met 
5 4 11 

He Arg 



1 .:. 3 



Pro Trp 



PPie Gly Thr 
590 

L'/3 He Leu 
60 5 

Leu Arg Glu 

6 2 J 

I.eu Phe Met 
Glu Tyr Leu 



Cys Leu 

He Ser 
4 00 
He Asp 
415 

Leu Asn 

Lys Asp 

Val Asp 

Gin Leu 
4 80 
Ser Glu 
4 9 5 

Thr Pro 

Gly Ser 

Asp His 

Lys Pro 
5 6 Ci 
Thr Asp 
57 5 

Val Tyr 



Thr Glu 

Val Ala 

Gly Ala 
64 0 
Ser Arg 
655 



6t: 



I.eu His LY.3 S^r ■. : V^^ Asp He Asp 



66'- 



rhr Arg Arg /^^^^ Met Ala Phe Asp ■.■ 



67! 

ly Met Asri 



Leu His Ar'i Ar^, Asp Pro Pro lie 7a i m:- ' 



Cys Asp Phe 

u S-=.r A.:q Leu Lys Ala Arg Thr Phe Le... 7er Lys Ser A] 

7 30 '^-^ 



- ., ro- Aso [,vs Lvs Tyr Thr V . _ _ 

Gl ■,■ 



, -.y Tar pro Glu Trp Met Ala Pro Glu V.: Arg Asp Glu Pro 

' 740 ^45 



S... .^-n Glu l;-s ser Asp Val Tyr Ser Phe Gly Va lie Leu Trp Glu 

T-^R 7 60 ''^'^ 

D^- Tr-r^ r^/=; Asn Leu Asn Pro Ala Gin Val 

L.-u I' la Thr Leu Gin oLn Pro Trp Lys Asn ue . 

7 T c, 



v.; Ma Ala Val Gly Phe Lys Gly Lys Arg Leu Asp He Pro Arg Asp 



P.. T,vs Leu Ila Ser Leu He Val Ala Cys Trp Ala Asp Glu 
SOS 810 



820 825 
N-..-r Thr Lys Gin Ala Ero Pro Gin Gin Ser Arg 



8 30 



„ Ti ^ M"* ' ' TVir- T,(=-n Lvs Pro 
Lys Arg Pro Ser Phe Ser Ser He Me... ^ Y 

5 Thr 

840 ^45 



-g fhr Asp Thr Leu Ser 

i^i.li n.-L'-i 

8 3 5 

V.iL Met 



t: 5 0 



3 

28 

;12 - on A 



■ 1 ■•; 



^.Artificial Sequence 

■ svnthetic oligonucleotide 

;0!V- 3 28 
i .L.tt tac atccyttggc aattcgac 

: 1 1"; ■ 4 
. : H - 2'^ 

■ OMA 

Artificial Sequence 

svnthetic o 1 iaonucl eot ide 

i i'.i ■ ■! 2 9 

■qt.]st'-jakt ggcatcgct.c kgatgttgc 



1-: ■ rilA 

■ i ■■. . Artificial Se 3uenc 



synthetic o 1 igonucleotide 



■J t J 1 1 1 g g ga 

- 2 1 0 > 6 
■.211> 24 



gtga ttcc 



# 



DMA 

Ar t i 1 ':.L 1 .'.^ ■ v'-^- ■' - 
;;ynthet in o 1 l i ,r.' . ' ^-;ot icie 
' - ((jtqgct tqgtca'.:'--q'-: -j.:-:': 

DNA 

Artificial Sequence 




• ::2'!> ■ synthetic oIigonucLeotide 

.-;co • 7 

.-^tq'.gttqc ttctccatat aqtq 

• jiO • S 
::\ \ ■ i'l 

' 'i 2 - DHA 

•::i3' Artificial Sequence 



■.:\2'i • synthetic oligonucleotide 
• 4 0Ci - 3 

Lcatctatgt ctttgacacc tgac 



5 



